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FOREWORD 



Thank you for selecting ICOM's versatile IC-28A/E/H, one of the finest FM mobile 
transceivers on the market today. 

Sophisticated in design, yet light, cornpact, and easy to operate, the IC-28A/E/H 
benefits from the latest in ICOM engineering techniques and from tCOM's estab- 
lished leadership in the communications field. 




The picture shows the JC-23A version 



ASSISTANCE 

Four separate versions of the IC-28A/E/H have been designed for use in the U.S>A., 
Europe, Australia, and m Spain and Italy. This service manual covers every version. 
When using the manual each model can be referred to by the following assigned 
version numbers: 



#01 U.S.A, version 
#03 EUROPE version 
#04 AUSTRALIA version 
#05 SPAIN, ITALY versions 

If you require assistance or information regarding the operation and capabilities of 
the IC-28A/E/H, please contact your nearest authorized ICOM Dealer or ICOM 
Service Center. 
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SECTION 1 SPECIFICATIONS 



1 - 1 GENERAL 

Frequency coverage 



NOTE: Ranges ere Identical 
for tne IC-28H model. 



Frequency resolution 

Frequency control 

Memory channels 
Usable temperature range 
Power supply requirement 

Current drain [at 13.8V DC) 
(JC-28A/E versions) 



[IC-2BH version} 



Antenna impedance 
Dimensions 

Weight 



MODEL 


GUARANTEED 

RANGE 


OPERATIONAL 

RANGE 


TRANSCEIVER 


RECEIVER 


TRANSMITTER 


IC-23A 

U,S,A, 

version 


144.00 - 148.00 


138.00 ~ 174.00 


140.10 - 150,00 


3C-2SE 

Europe 

version 


144.00 ~ 146,00 


144.00 -- 146.00 


144,00 - 146.00 


1C 2SA 
Australia 
version 


144.00 - 148,00 


144,00 - 148,00 


144,00 - 148.00 


IC-28E 
Spain, Italy 
versions 


144.00 - 143,00 


140.00 - 150.00 


140,00 - 150.00 



U.S.Ak, AustraJia versions 5, 10, 1&, 20 or 25kHz (programmable) 
Europe, Itely^ Sapin versions 12.S nr 25kHz 1 programmable] 

CPU based 5kHz lor 6.25kHz) step digital PLL synthesizer 
Simplex and semHduplex capability (programmable offset! 

21 channels 

10X - +60"C|+14T’- +140T) 

13,8V DC±15% [negative ground) 

AC power supply Is available for AC operation, 

Transmit 



HfGH (35WI 


Approx, 


S,0A 


LOW ( 5W) 


Approx, 


3.0A 


Receive 


Max. audio output 


Approx. 


SOOmA 


Squelched 


Approx. 


450mA 


Transrnit 


HIGH (45W) 


Maximum 


9. 5 A 


LOW f 5W1 


Approx. 


3, 5 A 


Receive 


Max, audio output 


Approx. 


800mA 


Squelched 


Approx. 


450 mA 



50 ohms unbalanced 

140(140)mmiW) x 50(50)mm(H) 133(M8.5)mmfD) 

Bracketed values include projections 
0,95kg dC-2SA^E versions! 

1,2kg hC-28H version) 



1 - 2 TRANSMITTER 

ilC-28A/E versions) 

Output power 
Emission mode 
Modulation system 
Max. frequency deviation 
Spurious emissions 
Microphone 



HIGH 25W LOW 5W 
16K0F3E 

Variable reactance frequency modulation 
±5.0kHz 

More than 60dB below carrier 

600 ohnn etecirel condenser with Push^To-Tatk and scanning switches 
[Europe, Spain, and Italy versions include a 1750Hz TONE BURST 
SWITCH) 
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(IC-28H version) 



Output power 
Emission mode 
Modulation system 
Max. frequency deviation 
Spurious emission 
Microphone 



1 - 3 RECEIVER 

Receive system 
Modulation acceptance 
Intermediate frequencies 
Selectivity 

Sensitivity 

Audio output 

Audio output impedance 



All stated specifications are 



HIGH 45W LOW 5W 

16K0F3E (16K0F2D: When operating with an optional UT-28) 

Variable reactance frequency modulation 
±5.0kHz 

More than 60dB below carrier 

600 ohm electret condenser with Push-To-Talk and scanning switches 
{Europe, Spain, and Italy versions include a 1750Hz TONE BURST 
SWITCH) 



Double-conversion superheterodyne 
16K0F3E 

1st 17.2MHz 2nd 455kHz 

More than 12.5kHz at -6dB 

Less than 25.0kHz at -60dB 

Less than O.ISpV for 12dB SINAD 

More than 2.4 watts at 10% distortion with 8 ohm load 

4 — 8 ohms 



approximate and subject to change without notice or obligation. 
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SECTION 2 OUTSIDE AND INSIDE VIEWS 



2 - 1 FRONT PANEL 




ffliriCQM 



[L0W|(T91 



VOL/PWR 



SQL/CHK r 



DOWN 



HI/LO 






DtSPLAY 

Refer to SECTION 2 - 2 



® VOLUME CONTROLyPOWER SWITCH IVOL/PWRJ 
(2) SQUELCH CONTROUCHECK SWITCH [SQUCHK) 

@ TUNING CONTROL 
@ VFOy MEMORY READ SWITCH [VFO/MRI 
® DOWN/UP SWITCH IDOWN/UP] 

® DUPLEX SWITCH [DUP] 

© TRANSMIT/RECEfVE INDICATOR \TfR\ 

© TONE SWITCH |TONE| (U.S.A. version! 

CALL SWITCH (CALL| (Australia^ Europe, Spain, Italy versions) 

@ WRITE SWITCH [WR(TE| 

# SET SWITCH [SET] 

(0) TONE SQUELCH SWITCH/DiGiTAL SQUELCH SWITCH |T/0, SQL| 
(g) HIGH/LOW SWITCH (HI/LOJ 
@ DISPLAY DIMMER SENSOR 
@ MIC CONNECTOR 
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2 - 2 DISPLAY 







® FREQUENCY 

® SUBAUDIBLE TONE tNDSCATOR ‘TONE " 

@ DUPLEX MODE INDICATORS "OUP-, DUP+ * 
® OFFSET WRITE INDICATOR ^'OW" 

@ GROUP CODE INDICATOR ‘AQS" 

@ SQUELCH SYSTEM INDICATOR "D. SOL-" 

@ memory channel number 

@ MEMORY MODE INDICATOR "M" 

MEMORY CHANNEL SKIP INDICATOR "SKIP" 
@ S/RF INDICATOR 
©TUNING STEP INDICATOR "TS" 

© OUTPUT POWER INDICATOR "LOW" 



AQS refers to Amateur Quinmatic System which includes 
digital cods squelch as one feature. The digital code squelch 
used m AOS is eot compatible with some other commcrciaily 
available digital squelch systems. 



2 - 3 REAR PANEL 




@ POWER CONNECTOR 
@ ANTENNA CONNECTOR 
© EXTERNAL SPEAKER JACK 
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2 - 4 MAIty UNIT 



Antenna Switching and 
Law Pass Filter — 



DC- DC Con^^erter Circuit 



MCI MJM4558D fPLL Contmtf — 

*Xl CfnfiO {Reference Oscillator 
Cryslal) (#01, #04], 

e 40MHz {#03, #0S| 



Charge Pump and Loop 
Filler Circuit 



MC2 MJM4658D fPre-Scalcr) 




*iC6 SC-1019 iPA Module] 



-Driver Amplifier Circuit 
^Q16 2SC2026 located here 



MIC Amplifier Circuil 



Space for UT-?0 or UT'20 
optional units 



ALC {Automatic Level 
^ CorttroE Circuit] 



VCO IVoitege Controlled 
Oscillator] Circuit 



'IC-23H version: 

IC1 MBS7l3CnP'G 
(C2 ME&a4P-G 
(ce SC-1022 
Qlfi TftF55S 
XI GR106 j#0l, #04) 
CR1Q7 (#03, #Q5J 



2 - 5 EF UNIT 




IC1 ^iPD76149-igi-12 IMPOl 



JC2 LA6393 (S/RF Indicator Delector) 



Matrix Circuit 
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2 ' 6 RX UNIT 




IC1 MC3367P (IF Circuit 1C) 

CPU Reset Swiich I To reset 
malfunclioniing CPUrturn ON 
tC-29;A/E/H a net push RESET SWITCH) 

Out-of-Band Bandpa&s Filter Circuit 

RF Bandpass Filter Circuit 
Q4 2SC33&& 

RF Amplifier Circuit) 

Receive Bandpass Filter - 
Q3 2SK12S (Ifl, Wjxer} 



X? CR16« \2w LO Crystal) 16.745 MHj 
Squelch Detector Circuit 

IC3 Me3756 (W Regulator IC) 

BT1 BR2033-1T2 j Backup 
Lithium Baitervf 

3C2 f4POt24lH lAF Power Amplifier} 

EC4 NJM4553D |AF Pre-Amplifier) 

2 V7M15B I Crystal Filter) 
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SECTION 3 BLOCK DIAGRAM 




3 



1 



< TRANSMIT 

iO-28A/£ ONLY ^ RECEIVE/TRANSMIT 





















SECTION 4 CIRCUIT DESCRIPTION 



4 -1 RECEIVER CIRCUITS 

4-1-1 RF CIRCUIT 

Signals from the antenna are fed to the RX UNIT through a 
constant K pie-type filter on the MAIN UNIT. In the amateur 
band an RF circuit having good intermodulation character- 
istics is created by using a bandpass filter (consisting of 
L11 and LlOj that eliminates nearby amateur band signals. 
When operating out of the amateur band the RF circuit has 
a broad bandpass filter which uses a high pass filter 
(consisting of C48, LI 3, C47) and a constant K pie-type 
filter. The RF circuit is then free of variance on any 
frequency from 138 ~ 174MFIz. 

Switching between bandpass filters in and out of the 
amateur band is controlled by a signal from the LOGIC 
UNIT. This signal activates Q5 which turns ON and OFF a 
quarter-wave diode switch that is connected to the input 
and output of the bandpass filter. 

Signals amplified by 04 are fed to three-stage variable 
resonators consisting of coils L8, L7 and L6, and diodes D4, 
D3, and D2 to eliminate unwanted out-of-frequency signals 
and to obtain good receiver selectivity. 

The control voltage for varactor diodes D4, D3 and D2 is 
supplied by the VCO UNIT through a buffer amplifier. This 
amplifier requires high voltage, so a DC-DC converter 
circuit is used to supply 30V DC to the buffer amplifier. 

4-1-2 IF CIRCUIT 

Signals from the BPF are passed into Q3 and are mixed 
with a 1st LO signal to convert the IF signal to 17.2MHz. The 
1st LO signal is fed into R14 on the RX UNIT by applying 
R8V to a diode switch on the MAIN UNIT. 

The 1st IF signal mixed by Q3 is fed to a matching circuit 
consisting of L3 and is fed to FI2, a high-shaped factor 
crystal filter designed to accept only the object signal and 
to eliminate any unwanted signals. 

The 1st IF signal passed through the filter is fed to a 
matching circuit consisting of L2, and is amplified by Q2, 
the 1st IF amplifier. The amplified signal is fed to Q1, the 
2nd mixer circuit, to obtain the 2nd IF frequency (455kFlz) 
with a 2nd LO signal generated by an oscillator circuit in 
IC1 and crystal X2. 

The 2nd IF signal is fed to a high-performance ceramic 
filter, FI1, to eliminate unwanted signals and is amplified by 
a limiter amplifier in IC1. The amplified signal is fed to an 
FM detector circuit in IC1 using quadrature detection to get 
audio signals. This IF circuit creates a non-adjustment 
circuit using a phase-delay element with an XI ceramic 
discriminator. 



4 - 1 - 3 AF CIRCUITS 

Audio signals from IC1 are amplified by a noise amplifier 
circuit in IC1 through the SQUELCH CONTROL on the front 
panel. A noise detector circuit consisting of DIO and D12 
detects noise components and controls 06 to receive the 
squelch control signal. This control signal is applied to Q10, 
turning ON and OFF Oil, the analog switch circuit, and to 
Q17. This action controls the IC2 AF amplifier which emits 
no audio output, including noise output, when no signal is 
received. 

The audio signal from IC1 is fed to IC4 for deemphasis as 
well as for subaudible tone audio reduction from the 
speaker when the TONE SQUELCH function is being used. 
This audio signal is applied to the IC2 AF amplifier through 
the Oil analog switch circuit and the VOLUME CONTROL 
on the front panel. The signal is amplified by IC2 and drives 
the internal or external speaker. 

Oil functions as a muting circuit using an analog switch to 
block the audio signal to IC2. An AF MUTE signal is 
obtained by the SQUELCH CONTROL or when the trans- 
ceiver is in transmit mode. 017 blocks leakage of the audio 
signal on the pin 1 line of IC2 when Oil is activated. 

When the beep oscillator is activated, 016 controls Q17 and 
the beep signal is applied to IC2. If SWITCHES such as 
[DUPJ, [TONE], [WRITE], [VFO], [MR] and [SET] on the front 
panel are pushed, a parallel R-type phase oscillator using 
09 is activated by a signal from the CPU, emitting a beep 
sound. At this time. Oil is activated and only the beep 
sound is emitted from the speaker. 

4- 1-4 S-METER CIRCUIT 

5- meter signals are created by 2nd IF signals which are 
passed through FI1 and amplified by 07 and 08, the 
S-meter amplifier circuit. The 2nd IF signals are then fed to 
D13 and D14 where they are rectified, obtaining DC signals 
for the S-meter signal. The S-meter signal is then added to 
the RF-meter signal and this signal drives the bar indicator 
on the FREOUENCY DISPLAY through the LCD driver in the 
CPU. 

4-1-5 AUTOMATIC DIMMER CIRCUIT 

This circuit consists of 012, 013, 014 on the RX UNIT and a 
photo sensor, R3 (CDS) on the EF UNIT. The CDS alters 
DISPLAY brightness according to variation of current. The 
current is amplified by 014 and drives 012 and 013. The 
brightness of the FREOUENCY DISPLAY changes con- 
tinuously via Cl 13. 
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4-1-6 VOLTAGE REGULATOR CIRCUITS 

The 13.8V line which passes through the POWER SWITCH 
on the front panel is applied to ICS on the RX UNIT. ICS is a 
voltage regulator with a selector switch 1C chip for applying 
a constant 8V, R8V during receiving, and T8V during 
transmitting. 

4-1-7 CPU RESET CIRCUIT 

SI and Q19 reset the CPU. If the CPU should malfunction, 
push the RESET SWITCH to reset it (See page 2 - 4 for the 
RESET SWITCH location on the RX UNIT). At this time, the 
CPU is initialized. Q18 prevents the transceiver from revert- 
ing to transmit mode when the CPU is being reset. The 
reset function only operates when the transceiver is ON. 

4 - 2 TRANSMITTER CIRCUIT 

4-2-1 MIC AMPLIFIER CIRCUIT 

Audio signals from the microphone are fed into 019, the 
first mic amplifier circuit, on the MAIN UNIT. After passing 
through this circuit, the signals are fed into IC8(A), the 
limiter amplifier circuit. This circuit has preemphasis char- 
acteristics between 300Hz and 3kHz with 6dB/octave. 

Output signals from the limiter amplifier pass through 020, 
the mic mute circuit, and are fed into IC8(B), the active 
low-pass filter circuit. The rectangular waveform of the 
limiter amplifier output contains many harmonics. Harmo- 
nics which are 3kHz or higher are eliminated by IC8(B). 

These filtered signals are applied to the VCO to modulate 
the frequency and produce an FM signal. R100 is a variable 
resistor for adjusting deviation. 

4-2-2 BUFFER AND DRIVE CIRCUITS 

Signals generated at the VCO circuit are buffered at Q10, 
and passed through an isolating circuit consisting of L6, 
C24 and R30 to R32. After passing through the isolating 
circuit, signals are buffered and amplified at 013 and 
applied to the driver amplifier circuit through switching 
circuit, D7 and D8. The driver amplifies the signal to a 
suitable level for the power amplifier. 

4-2-3 POWER AMPLIFIER CIRCUIT 

Output signals from the driver amplifier are fed into the 
power amplifier module, IC6, and output 25 watts (A/E 
version) or 45 watts (H version). The output signal of IC1 is 
applied to the ANTENNA CONNECTOR through the T/R 
switching circuit, D14, and the low pass filter. 

4-2-4 ALC (Automatic Level Control) and RF POWER 
METER CIRCUITS 

The output voltage level of the ALC detector circuit (D12, 
D13 and L14) is a minimum value when the antenna 
impedance is matched at 50 ohms. However, when the 
antenna impedance is in a mismatched condition, the 
detector voltage becomes higher than it would be if the 
antenna were matched. 



The detector voltage is applied to the APC amplifier circuit, 
IC7(A). Output of IC7(A) controls the 018 bias voltage, 
which in turn controls the total gain of the power amplifier 
(ICS) through 017. R71 is the HIGH Power adjustment point 
while R72 is the LOW Power adjustment point. Both 
variable resistors control the amp gain of the APC Ampli- 
fier, IC7(A). 

The detector voltage is also used for the RF meter. This 
voltage is applied to pin 5 of IC7(B), is amplified, and then 
is applied to IC2, the S/RF meter detector circuit, on the EF 
UNIT. 

4-3 PLL CIRCUITS 

4-3-1 DUAL MODULUS PRESCALER 

The PLL is designed in a way that allows the desired 
frequency to be generated directly by the VCO, adopting a 
dual modulous prescaler system. The PLL consists of a 
prescaler (IC2) and PLL 1C (IC1). It is fed "divided by 
N-data" from the MPU which determines the operating 
frequency. 

N-data is determined by dividing the desired frequency by 
the reference frequency. The desired frequency is the 
transmit frequency in the transmit mode and the first local 
oscillator frequency in the receive mode. 

Desired frequency 

N= — 

Reference frequency 

A reference frequency of 5kHz (#01, #04) or 12.5kHz (#03, 
#05) is acquired by XI and the divider inside IC1. A signal 
from the VCO that is buffer amplified at Q10 is fed into IC2 
and divided N-times through the local oscillator switching 
circuit (D7, D8). The divided signal at IC2 Is applied to IC1 
and phase detected, resulting in lock voltages being output 
from pins 9 and 10. Output voltages are applied to varactor 
diodes D3 and D4 to control the VCO frequency through the 
charge pump and the loop filter. Due to a no-multiplying 
mixing circuitry, the circuit constitution is simple and 
reduces spuriousness. 

4-3-2 LOOP FILTER CIRCUIT 

Output from pins 9 and 10 of IC1 is fed into a charge pump 
(03 and 04) and is then applied to a lag lead-type loop filter 
(R6, R11, R13, Cl ~ C4). 

The PLL time constant switching circuit (05, 06) reduces 
the resistance of R6 to shorten the PLL lock up time. When 
the frequency or transmit/receive mode is being changed, 
pin 7 of IC1 is at "LOW", 07 is "OPEN", and 05 and 06 are 
activated. 

To create wide-band oscillation characteristics in the VCO, 
a high voltage is applied to the charge pump. 01 1 and 012 
comprise a DC-DC converter circuit which generates approx- 
imately 30V. 
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4-3-3 VCO CIRCUIT 

The VCOf Q9r employs a Hartfey Oscillator Circuit- This 
Dscrflator circuit has no shift circuiL so lock voltages which 
come from N-data control the entire frequency range. An 
output signal from the VCO is buffer arrspllfted at QIO end 
passes through the isolation drcuih L6. 

4 -4 LOGIC CIRCUITS 

Logic circuits are installed in the EF UNIT. The EF LIMIT is 
located behind the front panel and controls receiver arid 
transmitter sections as well as all switch functions on the 
front panel. 



The EF UNIT includes a dne-chip microcomputer CPU, NEC 
pPD7514G. This chip contains a 4-bit parallel processing 
ALU( an ROM, RAM, I/O ports, 3-bit serial interface, S-htt 
programmable irmer/event couriter. and LCD controller/ 
driver. Et operates as an independent unit, 

The following explanations are CPU descriptions for all 
functions related to the CONTROLS and SWITCHES on the 
from panel of the fC-28A/E/H, 



4-4-1 CPU PORT ALLOCATfONS 



PORT NUMBER 


DESCRIPTION 


POO 


Interrupt Input, Processor enters STOP mode. 


P01 


Outputs serial CK signals for PLL. tone encoder and opbonaf UT-28 or UT-39, 


P02 


Outputs sBFial DATA signals for PLL, tone encoder and optional UT-2B or UT-29. 


P03 


Operating frequency range of each version expands when this port is ''HIGH". 


P16 - P13 


Input pons for the matrix circuit. Refer to page 4 - 4 for explanation of the matrix circuit. 


P20 


Output port for a strobe signaE of the PLL N-data 


P2t 


Output port for a strobe signal of the built-in CTCSS encoder N-deta. 


P22 


No function. 


P30 


This port becomes "HIGH" when a beep sound iS emitted. 


P31 


This port becomes "LOW" for the SEND line when the transc-eiver is in the transmit mode. 


P32 


This port becomes '"LOW" when Jow power output is selected. 


P33 


This port becomes "HIGH" when the Digital Code Squelch is turned ON. 


P40 


This port is for LCD control and becomes ’'HIGH" when the transceiver is turned OFF. 


P41 ' P53 


These ports are for matrix output. 


PSO 


This Is a dala input port for the S-INDICATOR ar>d RF-INDICATOR. Refer to SECTION 4-4-3 for 
further information. 


P61 


This port outputs the RESET signal for the &ub-CPU, a=nd becomes "HIGH" for about 40psec when 
the transceiver is initialised. 


P62 


This port becomes "HIGH" ff the displayed frequency Is out of band. 


PS3 


This port becomes "HIGH '' when AQS commands are sent to the sub-CPU irr the AQS system. 


P70 


No function. 


P7T - P73 


These are data output ports for the S-INDICATOR and RF-INDICATOR, Refer to SECTION 4-4-3 for 
further mforrnarion. 


INTI This is an input port for the Data Transmit Ready signal during communication with the sub-CPU 

for the AQS system, and Is also an Input port for the Group Number Verification signal when port 
P33 is "HIGH". 



INTI 





4 - 4 - Z MATRIX PORT ALLOCATIONS 



PORT NUMBER 


DESCRIPTION 


P4T . — . PTO ' P13 


This flow sets a band width, 


P42 ^ P10 


This flow sets the IF shift direction in receive mode. When the flow is activated^ the IF shift selects 
{-} direction. 


P42 P11 


This flow sets the IF frequency. When the flow is activated, the IF frequerrey is selected at 17.2MHr, 


P42 ^ ^ P12 


No fonctiort, 


P43 . P10 


This flow activates the [SET| SWfTCH function. 


P43 ^ PIT 


These are squeich signal ports. When the SOLS hne becomes "HIGH", Q4 is switched ON 


P43 » PtZ 


These are input ports for the microphone UP/DOWN clock fCKi signals Q4 is switched ON while 
either the UP or DOWN SWITCH on the microphone Is pushed, 


P43 PT3 


These are input ports for the microphone UP/DOWN signals. Q5 Is switched ON while the UP 
SWITCH on the microphone is pushed. 


P50 P10 


These ports are used in the Japanese IC-ZS version. 


P60 ^ PIT 


These are input ports for the (VFOj SWITCH, and change the mode from memory mode to VFO 
mode. 


P50 ^ P12 

1 


These are input ports for the [MR] SWITCH, and change modes from the VFO mode to nnennoi'V 
modE, 


P5T ^ ^ P10. P11 


Those are input ports for the UP/DOWN signals on (he MAIN DIAL. 


P5t — P}2, P13 


These are input ports for the [DOWN/UP] SWITCH, 


i 

P52 ^ P10 


These are input ports for the [Hl/LOI SWITCH. They control output power when the transceiver Is 
in LOW and switch the front panel "LOW'' indicator ON or OFF. 


P52 P11 


This flow creates the transmit condition^ When the (PTT) SWITCH is pushed and the PTT1 line Is 
"LOW", 01 1 is switched OFF and Q9 is switched ON. In addition, the SEND line becomes 
when this matrix flow is activated. 


P52 . — ^ PtZ 


No function. 


P53 ^ P13 


These are input ports for the [WRITE] SWITCH. 


P53 * — ^ P10 


No function, 


P53 . — . Pit 


When the optional UT-28 is instalied, this matnx flow is activated and the SELl line becomes 
"LOW", switching QlO ON. 


p^3 — H P12 


When the optional UT-29 is installed, this matrix flow is activated and the SEL2 line becomes 
"LOW", switching Q13 ON. 


P53 ^ ^ Pt3 


These are input ports for the [SOL] SWITCH, 



IC’SaA'H 

iUSA VERS^ONS^ 




ic?aA/H 

lAUSTRALlA VERSIONS) 




iC‘28E;M 

^EURQPE VERSIONS) 



PT3 PIZ PT1 P10 




1C^2BE/H 

[SPAIN. ITALY VERS^ONS) 



P13 P\2 P11 PIC 
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4.4-3 S-1NDICAT0R AND RF-INDICATOR 

S/RF signals from ports P71 ~ P73 are fed to Rl4 ~ R17 
which are used for digital/anafog (D/'A) convers>ori, The 
output voltage of the D^A converter is compared with a 
reference voltage of the S/RF at \C2, a comparator 1C chip. Jf 
the reference voltage is higher than the voltage of the D/A 
converter, IC2 outputs '^HIGH ' level voltage, if the refer- 
ence voltage is tower^ 1C2 outputs ''LOW*' level voltage. 
The output signal of IC2 ts fed to port P60. 



• Receiving 

When the transceiver Es in the receive rnodO, the S- 
INOICATOR appears as shown in the chart below. 

• Transmitting 

When transmitting, P71 and P72 output ''HIGH", P73 out- 
puts and P60 outputs "HIGH'*. If the high power 

output Is selected, all ports from P71 — P73 ere "HIGH" and 
the bar indicator appears at S-7. If low power output is 
selected, the bar indicator appears at S-3, When PGO is 
"LOW", the bar indicator does not appear on the LCD 
DISPLAY. 



P73 


P72 

. 


P71 


NO. OF BARS 


L 


L 


L 


S-0 


L 


L 


H 


S-T 


L 


H 


L 


S-3 


L 


H 


H 


S'5 


H 


L 


L 


S-7 


H 


L 


H 


S-9 


H 


H 


L 


S-n 



H 



H 



H 



S-14 





5 - 1 FRONT PANEL DISASSEMBLY 



495 TOP COVER 30471 



SWITCH HOLDER 43171 



PUSH SPRINGS (H) 42765 - 

VFO/MR, DOWN/UP 
BUTTON K-60 



TUNING CONTROL 
KNOB N-93 ^ ^ 

VOLUME/POWER CONTROL 
KNOB N-94 





FRONT PANEL 20246 

PUSH BUTTONS K-59B (SILVER) 
K-59A (BEIGE) 

-PUSH BUTTON K-61B (SILVER) 
- SQUELCH CHECK KNOB N-94 



FRONT SHIELD 43247 

EF UNIT P.C.B. B-1138B 

446 LCD REFLECTOR 43152 

446 LCD FILTER 43151 

VOLUME/POWER CONTROL 
RK0941114(10KB) 



ROTARY ENCODER 
SRBM1L011A 



ROTARY ENCODER 

UNIT WASHER ^ 

AND NUT ^ 



VR NUTS (A) M7 
42061 






















lc\ 1 1 







MIC CONNECTOR 
8S-S-E UNIT 

LCD LP234-A 



— 446 LCD HOLDER 43150 

SQUELCH/CHECK RK9A12 (10KA) 

SPONGE AN 43169 

STANDOFF (AJ) L=8,0 42435 

495 SUB-CHASSIS 30470 



RING, WASHERS, 
MIC CONNECTOR 8S-S-E UNIT 



5 - 1 





5 - 2 FRAME DISASSEMBLY 




5 - 3 MAIN UNIT CONNECTOR ASSEMBLY (IC-28A/E VERSIONS) 



495 SUB-CHASSIS 
30470 
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5 - 4 RX UNIT CONNECTOR ASSEMBLY (IC-28A/E VERSIONS) 



ROTARY ENCODER 
SRBM1L011A 




5 



4 








5 - 5 MAIN UNIT CONNECTOR ASSEMBLY (IC-28H VERSIONS) 



495 SUB-CHASSIS 
30470 

\ 
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5 - 6 RX UNIT CONNECTOR ASSEMBLY (IC-28H VERSIONS) 



ROTARY ENCODER 
SRBM1L011A 






JJ O JJ 



VOLUME/POWER 
RK0941114 (10KB) 



SQUELCH/CHECK 
RK9A12 (10KA) 






EF UNIT P.C.B. 
B-1138B 



pTjl J4 



AF 

HEATSINK 




SPEAKER 



J7 MAIN I * 
-I- 



□ a □ □ □ o Q 



P3, W3, W4 ; ' 

FROM MAIN UNIT I 



BACKUP LITHIUM BATTERY 
BT1-BR2032-1T2 



470 CHASSIS 20239 



RX UNIT P.C.B. 
B-1196D 














SECTiON 6 MAINTENANCE AND ADJUSTMENT 



6 - 1 PREPARATION BEFORE SERVICING 

1. Detach the power card and turn OFF the VOUJJVIE CONTROUPOWER SWITCH before performing any work on Ihe 
transceiver. 

2h Do not short circuit ccunponents while making adjustments. 

3h Use an insulated tuning tool for aJI adjustments. Be sure lo use the correct tools and test equipment, 

4. Follow the instructions ejtactiy. If an indicated result Is not obtained, repeat the instruttion until the correct result is 
obtained. 

5. Check the condition of connectors, solder joints and screws when adjuslrnents ere complete. Confirm that components do 
not touch each other. 

6. Attach a 13.8 volt DC external power source to the power supply connector. Be sure to cheek the polarity, 

7. Recheck for the suspected malfunction with the VOLUIVIE CONTBOUPOWER SWITCH ON, 

8. Clieck the rJefective circuits Measure the DC voltages of the cojlactor, base and emitter of each transistor. 



6-2 PLL ADJUSTMENT 



NOTE: Adlustment requirements are generally the same for each IC-7&A/E/H versiort. Variadens are rroted ln breokets. 




TEST instruments REQUIRED 



measurement connection location 



11} VOLTAGE REGULATED POWER SUPPLV 

■ Output voltage ; 13.SV DC 

■ Current capacity , lOA or more 



(2) VOLTMETER 

• input imoedance 

[31 FREQUENCY COUNTER 

• Frequency minimum 

• FrEjquency accuracy 

• Sensitivity 



5DkQ/V DC or bener 



: 0.1 "AyOMHr 
: 1 ppm or btfitei 
' IDOmV Of better 



frequency 

COUNTER 



D3 

i"p 


1 




•J f 

MAJN UN»r 




ZJ 



AC POWER 
SUPPLY 



VOLTMETER 



lC^2eA/E/M 



ADJUSTMENT 



ADJUSTMENT CONDmONS 



LOCK VOLTAGE I 1 • Frequency display' 

tne.OlOMHa (#p1) 
lAS.ODOMHi (#03. ?1^0&1 

* Receive mode 



REFERENCE 

FREQUENCY 



Dispi{)y frequency 
1 46,01 aMKt 

14500CJMHzff03. #0A, Jf05| 
Roceive nrifldp 



UNIT 



MEASUREMENT 

LOCATION 



VALUE 



ADJUSTMENT POINT 



MAIN Connect a voltmGtorte pin 1 6.DV ij#D11 
ofJ7, 5.5V 

C4t03. -04. #D&) 



MAIN Connect e fjequency counter 72S StOMHi 
to the cathode of DH. [^01 J 

127.9O0MHi 
f#03. #04, ^05) 



UNIT 

MAIN 



ADJUST 

L2 



MAIN 






MAIN UNIT 




L2 Lock Voltage adjustment 



measuremenE location 



Pin 1 of J7 mo3-iurennent location 



C31 Reference Freoiuency adjustment 



6 ^ 3 TRANSMITTER ADJUSTMENT 




rEST INSTRUMENTS REQUIREf) 



MEASUREMENT CONNECTION LOCATION 



VOLTAGE REGULATTD POWER SUPPLY 

• Outpul village . 13.3V DC +15% 

* Currenl capacity 1 lOA ar morfi 



RF POWER METER 

• TflfmirTated type 

• Minimum powar rating 

■ Frequency minimum 

■ Inpul impedance 

• SWR 



150W 

30MMr 

500 

1 ^,1,2 or bettor 



Also connects to 
ANTENNA CONNECTOR 

DEVIATION 

METER 



t3} AMMETER 

■ In pul jpipodanco : BOkfl/V DC cr butter 

• Measurement minimum : ’t Mm A and soomA 



ATTENUATOR 



AC POWER 
SUPPLY 



14) DEVIATION METER 

• f requoncy mini mum 

• Measuring range 

• Oe-emphasis 

16) AC MILLLVOLTMETER 

• Measuring ranga 

i6) ATTENUATOR 



30MHz 
; 0 - +5]?H2 

: OFf 



; bmV ^ W 



RF POWER 
METHR 



AMMETER 



ACMJLU- 

voltmeter 



DEVIATION 

METER 



MAIN UNFT 

LJ U U 

tC‘23A/Em 



adjustment 


ADJUSTMENT CONDITIONS 


MEASUREMENT 

1 




! ADJUSTMENT POINT 

1 


UNIT 


LOCATION 




UNIT 


ADJUST 


ALC 

1 Automatic 
Ueei Control) 

® HIGH POWER 


1 

i 


• Frequency dispiayi 
146.cn DM Hz {#01) 

1 46.DO0 MHz { # 03 , # 04, # OSI 

• H EG H^LOW POWER; HIGH 

• Transmit mode 


REAR 1 
PANEL i 

1 

1 


, Connect an RF [jower meter 
1 to the ANTENNA 

connector. 

i 


27W 

47W 

jtC-2fiH veTB-ionl 


MAIN 


R7I 


®LOW POWER 


- 2 


■ HIGH/LOW POWER' LOW 


! 




SW 


MAIN 


R72 


VERIFY OUT- 
PUT POWER AT 
BAND EDGES 


1 

1 


• Fretjuenty display: 

144.D00h T47.395(i0l) 

144,0Cf0, 145,&7& (#03r #05) 

• HIGHyLOW POWER: HIGH 

• Transmit mod a i 


REAR 1 
PANEL 

1 

j 


Connect an RF power nieter 
ID ihe ANTENNA 
CONNECTOR. 


More then 25W 
More than 4&W ' 
(IC-2SH uersion) 


Verity 




2 


• HIGHyLOW POWER: LOW 


1 




: 4 - 6W ' 


Verify 
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MAIN UNIT 



R7? Automatic Level Control edjustmenL 

[Low Power) 



R71 Automatic Level Control adjus-tment 

[High Power! 






TRAIMSMITTER ADJUSTMEIMT 




ADJUSTMENT 



MEASUREMENT 



ADJUSTMENT POINT 



RF LEVEL T Frequency display: 

INDICATOR I 

* HIGH/LQW POWER; HIGH 
: *Trflfismil mode 



VALUE 



uNrr 



LOCATION 



0 SPLAV 



Full scale 



hH.^. 50 Ti 



LtHBiUlIll 



RF LEVEL INDICATOR Is 3T 
full scale. 



ADJUSTMENT CONDITIONS 



Vertfy 



UNIT 



ADJUST 

Verify 



Verify 



TRANSMIT 

CURRENT 



2 ■ H IG H^LO W PO WE R ; LOW 



1 ■ Frequency dlapfay; 

146.010MH7 t#01^ 
14B.OOOMHZ KOa, #04^ 

* HIGH/LOW POWER: HIGH 

• Transmit mode 



rear Cormcc! en Ammeter be- ^ Less than 6.aA 

PANEL iwsan rhe pQwar supply end : Less than 9.&A 

lha iransceivef, jlC-2fiH version) 



verify 



MAIN R49 






3 • HIGWLOW POWER: LOW 



Connect a Deviatian meter 
to Ihtj ANTENNA CONNEC- 
TOR through art attenuator. 



MAIN 



Connect a Deviation meter ±0./bkHz 
10 The ANTENNA CONNEC- 
TOR through an aUenualorr 



Verify 



RF LEVEL INDICATOR Is 3t 
S5, 



FMOO 



TONE SETTING 1 ■ Frequency display: i REAR 

j#D1 only! 146.0l0MHz PANEL 

• Tone number: 3B 

■ Apply no signal to ihe MIC CONNECTOR | 

* Transmit mode 



NOTEt! Vflflfy thalTha recorded ratio 1$ gTOater then 4QdB |See slops I and 2), 



DEVIATION 
® MAXIMUM 



REAR 

PANEL 



Less than 3.0 A 
Less than 3. 5 A 
IIC-28H version) 



±4. 8kHz 



E/N RATIO 



±0.5 ^ ±1kHz 
I Record the readlmg. 



Record Ihp reading 



1 * Ffequency display: 

t46 0l0MHi IfOU 
tAS-OOOMHz j# 03 r # 04 , # 0 &f 

• HIGH/LOW POWER: HIGH 
■ Transmit mode 

• Apply a 1 kHz 65nriV AF signal to the 
MIC CONNECTOR {#01) 

I * Apply a ikHz 2CmV AF signal lo tha 
MIC CONNECTOR #05) 

2 * Apply 1 kHz 6,5mV (20dB down) to the 

MIC CONNECTOR mV 

• Apply IkH? 2,0mV [?0dB downi rp the 
MIC CONNECTOR (#03, #04, #0&) 



2 • Tone number: Ot 



1 • Frequency disp I &y.t 

146.010MHz {#01f 
14S,0Q0MHz {#03, #04, #05) 

I * Apply 0 1kHz fi.BmV AE signal to the 
MfC CONNECTOR t#0l) 

I * Apply a 1 kHz 2.0mV AF signal to the 
MiG CONNECTOR 1#03. #04, #05) 

* Transrnit mods 

? • Apply no signal to tha MIC CONNECTOR 



REAR ' Cortne s t an AC M IN I -vo I F 
PANEL meter to the Deviation 
meter. 
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MAIN UNIT 




I 



RiI8 Tone selling adiuslment 



R100 Deviation adjustment 






6 - 4 RECEIVER ADJUSTMENT 





AC POWER 
SUPPLY 



TEST tNSTRUMENTS REQUIREO 

VOLTAGE REGULATED POWER SUPf^LV 

• Output volt^ige 1 iS.aV DC ±15% 

• Current cSpa-Cily I lOA Or tnofe 

12) VOLTMETER 

• Input impedance i 50kfl''V DC or boiiet 

<3) AC MJLLI-VOLTMETER 

• Measuring runge ; 5mV-^ TV 

{A\ OSCILLOSCOPE 

• Frequency range , DC -- 20MH>i! 

• Measuring range : 0.CJ1 ■- lOV 

(5> RF SWEEP GENERATOR 

• Center frequency : 140MM? - 150MH7 

• Sweep bandwidth . ±10MHz 

• Output impedance ; 500 

rei detector 



ADJUSTMENT ADJUSTMENT CONDITIONS 



ADJUSTMENT POINT 



VALUE 



UNIT ADJUST 



SENSITIVITY 1 • Frequency display: 

146,010MHz [#01f 
146.00QMKZ (#03, #04, #05> 

■ Turn R4t cornpletely CW 
• Apply RF signal Ep [he ANTENNA CON* 
NECTOR 

Level : IpV [-l07dBmf 

Devistien t =3.SkHz 

Modulation [ 1kHz 



I 

RX ' Con nod a voltmeter lt> the i MsKlmum value ! RX 
cathode of D 14 , 



U, L6 
L6, L3 
L 2 , LI 



2 • Apply RF signal to the ANTENNA CON- 
NECTOR 

Level I S.0MV(-93dBm) 

Deviation l ±3.5kKr 

Madulahen : IkHz 



VerilV 



' S-INDICATOR is at full seale, | 



MEASUREMENT 
UNIT LOCATION 



OSCILLOSCOPE 



MEASUREMENT CONNECTION LOCATION 



Full sbale 





AC MiLLh 




VOLTMETER 



Connects to 
EXT. SP. JAD^ 



NOTE: Verify that the sensrllvJlV 1n all band:! is below DUflpV {-122dSm) for I3d8 SlNAO, 



S-INDICATOR 



• Frequenty di splay r 
1 46.01 OM Hz (# 01 ) 

145 , 000 MHz (# 03 . # 04 , # 05 ) 

• Apply RF signal to the ANTENNA CON- 
NECTOR 

LevgI 1 l|uiV (-iDTcfBm) 

Deviation : ± 3 , 5 kHz 

Modulation : HtHz 



DISPLAY 



Ti 



S- INDICATOR Is at S3, 



„U nr rr ^ 
Vn, t!ju (P ; 



VOLTMETER 



DETECTOR 



RX UNIT 



_J U L. 
lC'2eWE/H 



RF SWEEP 
GENERATOR 
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RX UNIT 




- L3 SensifiviEy adjustment 



S-INDtCATOR adjustment 



LT SansiiivlTy adfusimant 



L2 Sensitivity adjustment 



measurement 

location 



I 

I L5 Se n 3 it i V it y a djustmen i 



LS Sensitivity -adjustment 



— 1 .'} Senstlivily adjustment 



L0 Sensitivity adjustment 
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RECEIVER ADJUSTMENT 



ADJUSTMENT 


ar> 11 itiTfljiFhiT rnwniTrnN^ 


MEASUREMENT 


VAI 1 IF 


adjustment point 




UNIT 


LOCATION 


V nLUC 


UNIT 


ADJUST 


SQUELCH 


T 


■ Apply RF signal to ANTENNA 
CONNECTOR 

Leyel : O.HljV (-iJGdBml 

DeviatiofT : ±3,5kHz 

Modulation : IkHi 

♦ Adjust SQUELCH CONTROL to 
threefold poinc 






SQUELCH 

opens 




Verify 




2 


* Apply RF signal to the ANTENNA 
CONNECTOR 

Level : D.5pVi-113dem) 

Deviation : ±-3-5kHi 

Modulation :1kHz 

■ Turn SQUELCH CONTROL to maximum 

cw 






SQUELCH 

Opens 




Verity 


AF OUTPUT 
POWER 


T 

-j 


• Apply RF signal tP the ANTENNA 

connector 

Level : lOpV { ^87dBoO 

Deviation ! ±3. 5kHz 

Modulation :lkHz 

• Turn AF VOLUME CONTROL la max- 

itnum CW 


REAR 

panel 


Conr.ectan AG milli-voli- 
irteter to the iransceiver 
EXTERNAL speaker JACK 
using an SO toad, 


More than 4.4V 
at 10%. first or- 
tion. 




Verify 



RF STAGE 



NOTE: The G{iridpa&s Filter untt in the RF stage has i>eeM thoroughly adjusted prior to leaving the 
factory. The following should bs regarded ea rotarepce matenel. 



• Unplug P2 from J3 

• Apply an RF sweep generator to the 
antenna CONNECTOR 

• Frequency range: 

150MHz 



Connect an oscilloscope lo 
Ji through the deleclorj 

Ci^cn; 



LIO. U1 



14A 146 148 

Unit; MHi 



L8, L7h LG 
(See P e-S l 



(# 03 , ^ 04 , # 05 } 



t44 145 146 

Unit: IViHz 



Detector Circuit characteris- 
tics.: 



1N6Q 



INPUT 



0,001 

iweo 



D.QD1 



OUTPUT 
(to oscilloscope] 
lOOV 
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LI 1 Rf Stage adfuslment 



Jl Msasuiement location 



MO Rf Stii-ge adjustment 



0 





SECTION 7 BOARD LAYOUTS 



7 - 1 EF UNIT 




TRANSISTORS 



Ql, Q3 ^ 07 
:?SC2712-V 



BASE C 



E.yiTTEBCI 




02. Q8. Q9. Q10. 
Q13, Q16, 018 
2SA1 162^Y 



□ 1& 

2SAI341 



017 

2SC339B 



GASE^ 

P collector 

EMITTEfll^ 




RASEr~hAAAi 

□ collector 

EMITTER 



Symbol- LY 



Symbol - SV 




Symbol; G. 



□ COLLECTOR 



Syrnbol: BY 



m DIODES 



Di 

RD&.6M E2 




D2, D3, 08, 013, 
017, DIB. D19 
1 SSI BO 




Dd. DIO. D22, D23 
TSS19-3 





Dh , 07, Dll, D12. 
D14. Die 
1 SSI 31 



Symbol : A3 




06, 09 
TSSt34 



SyrTibOl ; B3 



D14 

1S31B7 





VR1 {VOLUME COMTROU WR? fSOUELCH COWTROLl 



7 - 1 





7 - 2 MAIN UNIT (IC-28A/E VERSIONS) 




Ql, Q3, Q}2, Q22 
£SA104B 



E 






Q4, 07, an, 
Qia Q19 
?SC245S 
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7 - 3 MAIN UNIT {IC-28H VERSIONS) 



Q17 Jl^ 



on 




E 




0 




D 






COLLECTOR 




7 



3 



ofoio: 







7 - 4 RX UNIT 








7-4 



0X0 








SECTION 8 VOLTAGE/CIRCUIT DIAGRAMS 




O > o o 
< ? S S 



< 

s 

o 
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8-2EF UNIT 




to MAIN J8 






8 - 3 MAIN UNIT (IC-28A/E VERSIONS) 






8-3 






8 - 4 MAIN UNIT (IC-28H VERSIONS) 




V. 
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8 - 5 RX UNIT 
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SECTION 9 TROUBLESHOOTING 



The folEowing chart is designed to help you correct problems which are not equipment malfuncrions, ff you are not able to 
locate the cause of the problem or to solve it through the use of this chart, contact your nearest authorized tCOM Dealer or 
Service Center, 



PROBLEM 


POSSJ8LE CAUSE 

1 


SOLUTION 


1. Power does not come on when 


* Power cable Is improperly con- 


• Carefully reconnect power cable. 


the VOL/PWR CONTROL Is 


nected. 




pushed ON. 


* Power connector is making poor 


• Check the corynector pins. 




contact. 






• Polarity of the power connection is 


• Disconnect the power cable, replace the 




wrong, 


blown fuse, then reconnect the power 






cable observing proper polarity. 




• Blown fuse. 


# Check for the cause, then replace the 






fuse. 


2 . No sound comes from the 


• Volume setting is too low^ 


* Set volume lo an appropriate level, 


speaker, 


• SQUELCH CONTROL is set incor- 


• Adjust squelch so the noise from the 




rectly. 


speaker is just quieted while receiving 


1 




no signal. 




• External speaker Is connected. 


• Check that the external speaker plug is 






Enserted properly, and that the external 






speaker cable is not cut, 


3. Sensitivity Is< low and only i 


1 

• Antenna feedfine is cut or short 


• Cheokf and if necessary replace, the 


strong signals are audible. 

( 


circuited. 


leedling. 


1 4, No or low RF output. 


• The LOW position is selected with 


* Push ihe Hl^LO SWITCH to select the 


1 


the HVLO SWITCH 


HIGH output power position. 




* PTT SWITCH on the microphone Is 


• Check the connector pins on the MIC 


1 


not operaiting due to poor connec- 


CONNECTOR, 


1 


tion of the MIC CONNECTOR. 




5, No modulation of tfie trans- 


• Poor connection of the MIC CON* 


• Check the connector pjns on the MIC 


mitter, 

,_j 


N ECTOR. 


CONNECTOR. 


6, Frequency does not change 


• MEMORY mode is selected, 


• Select the VFO mode by using the VFO/ 


when the TUNING CONTROL Is 




MR SWITCH. ' 


turned. 




( 

1 


7, An abnormal, out-of-band fre- 


• CPU malfunction. 


• Reset the CPU (microcomputer). Refer ' 


quency is displayed on the 




to SECTION 5-8 m the lC-2aA/E/H in* 


front panel DISPLAY, 




structlon manual. 




• Lithlijrri backup battery is ex- 


• Take your IC-38A/E/H to an authorized 




hausted. 

i 


ICOM Dealer or Service Cervter. 


8- Scan functfons do not stop 


• SQL^CHK CONTROL Is set incor 


• Adjust squelch so the noise from the | 


even when signals are re* 


rectly. 


speaker is jus1 quieted while receiving 


ceived. 


1 

j 


no signal, I 


1 9. Memory channel frequencies 


• All memories are initialized after 


• Re-program the memorv channels after , 


1 change after resetting the CPU. 

1 


the CPU is reset. 


the CPU is reset, 
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SECTION 10 1C RATINGS 



10 - 1 LINEAR ICs 

|iPC1241H (AUDIO POWER AMPLIFIER) 

PIN CONNECTIONS (Top View) 




NJM4558D (DUAL LOW NOISE OPERATIONAL AMPLIFIER) 
LA6393M (DUAL COMPARATOR) 

MPC358C (DUAL DRIVER) 

PIN CONNECTIONS (Top View) 




MB3756 (3-OUTPUT 8.2 V VOLTAGE REGULATOR) 

PIN CONNECTIONS 



V OUTPUT (0) 1 L 

V INPUT 2 1 I 

V REFERENCE 3l[ 

GND 4^ 
CONTROL 5[I 

V OUTPUT (1)6C 

N.C. 7[[ 

V OUTPUT (2) 8 1 I 
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MC3357P (NARROW BAND FM IF) 

PIN CONNECTIONS (Top View) 



MIXER OL 



LIMITER I 



LIMITER OU 



QUAD I 



SC-1019 (25W VHF RF POWER AMPL 
SC-1022 (45W VHF RF POWER AMPL 



PIN CONNECTIONS 



INPU 

V 



OUTPU 



G 









10 -2 LOGIC ICs 

MB504 (HIGH SPEED PRESCALER) 

PIN CONNECTIONS (Top View) 



IN 


1 




8 


Vcc 


2 




7 


sw 


3 




6 


OUT 


4 




5 



IN 

NC 

MC 

GND 



IJPD4094 (8-STAGE SHIFT REGISTER) 

PIN CONNECTIONS (Top View) 



STROBE (T 
DATA(T 
CLOCK [3 
Qi[£ 

Q2II 

Q3II; 

04(7 

Vssd 



D Vdd 

OUTPUT 

-^ENABLE 

ijlQs 

HlQe 

11Q7 

ilQe 

ilQ's 

16] Qs 




MB87001 (CMOS SERIAL INPUT PLL FREQUENCY SYNTHESIZER) 

PIN CONNECTIONS (Top View) 
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S-7116A (PROGRAMMABLE TONE GENERATOR) 

P<N CONNECTIONS (Top Vtew| 




14 

13 P6 
13 Pb 
11 P4 
10 PJ 
9P2 
0Pl 



PROGRAMMING TABLE 



1' 










































































































































































































n 



























































































1 . 

Slsn4c _ G^C^uod Or Op^n 

Crystal frequency r 3,579S45MHz 



TONE 

fHEQUtNCY 


PI 


P2 

L 


P3 


1p4 


PE 


IP6 

j. . 


13&,5 


1 




1 




1 




141.3 




1 


1 




1 




146.3 


1 


1 


1 




1 




151.4 








1 


1 




156.7 


1 






1 


1 




162.2 




1 




1 


1 




167.9 


1 


1 




1 


1 




173.S 






1 


1 


1 




179.9 


1 




1 


1 






186.2 




1 


1 


1 


1 


— 


132 .a 


1 


1 


1 


1 


1 




203.6 












1 


21D.7 


1 










1 


2ie,i 




1 








1 


225.7 


1 


1 








1 


233.6 






1 






1 


241. a 


1 




1 






1 


250.3 




1 


1 






1 

















TONE 

FHEOUENCY 


PI |P2 


P3 


P4 




P6 


500 


1 i 1 


1 1 




1 


1 




600 




1 


1 




1 


700 


1 ’ 




1 




1 


aoo 


, 1 




1 




1 


900 


1 ' 1 


1 




1 


lOOD 




1 


1 




1 


1600 


1 


J j 






1 


1700 


1 


1 


1 




1 


1750 


1 1 


1 


1 




D 


laoo 








1 


1 


1300 


1 






1 


1 


2000 


' 1 






1 


1 


2200 


1 1 






1 


1 


2975 




1 




1 


1 


2550 


1 


1 




1 


1 


2295 


1 


1 




1 


i 


2125 


1 1 


1 




1 


t 1 


1 275 






1 


1 


T 


1445 1 




1 


1 


1 


, 1 




■ 







ID 
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MPD1514G (MOS DIGITAL IC) 

PIN CONNECTIONS (Top View) 





SECTION 11 PARTS LIST 



WOTE: All parts listed for 1C-28A/E are the same In the IC-2SH versiofi unless otherwise stated. 



11-1 EFUNIT EFUNIT 



REF. NO. 


DESCRIPTION 


TYPE (PART NO J 


REF. NO. 


DESCRIPTION 


TYPE (PART NO.) 


ICI 


iC 


UPD75UG-191-T2 


R12 


Chip 


1M 


(VICR10 


IC2 


!C 


LA6393M 


R13 


Chip 


100k 


MCRIO 








R14 


Chip 


47k 


MCR10 


Q1 


Transistor 


2SC2712-V 


R15 


Chip 


100k 


MCR10 


Q2 


Transistor 


2SA1163 Y 


R16 


Chip 


220k 


MCR10 


Q3 


Transistor 


3SC371M 


R17 


Chip 


0.2k 


MCR10 


Q4 


Transistor 


23C2712-Y 


R18 


Chip 


iOOk 


MCftIO 


Q5 


Transistor 


2SC2712Y 


R19 


Chip 


100k 


MCRIO 


m 


Transistor 


2SC27T2 Y 


R20 


Chip 


270k 


MCR10 


Q7 


Transistor 


2SC271'2'V 


R21 


Chip 


270k 


MCRIO 


Q8 


Transistor 


2SA1 162^7 


R22 


Chip 


100k 


MCRIO 


Q9 


Transistor 


ZSA1162-V 


R23 


Chip 


100k 


MCR1Q 


□10 


Transistor 


2SA1162-V 


R24 


Chip 


3.3k 


MCRIO 


□11 


Transistor 


2SC2712-V 


R26 


Chip 


330 


MCRIO 


012 


Transistor 


2SC2712Y 


R27 


Chip 


22k 


Memo 


Q13 


Transistor 


2SA1162-Y 


H2B 


Chip 


100k 


MCRIO 


Q14 


T ransistor 


2SC2712-Y 


R29 


Chip 


100k 


MCRIO 


015 


Transistor 


2SA1341 


R3Q 


Chip 


100k 


MCRIO 


016 


Transistor 


2SA11S2-Y 


R32 


Chip 


10k 


MCRIO 


017 


Transistor 


ZSC3395 


B33 


Chip 


470k 


MCRIO 


013 


Transistor 


2SA1162-Y 


R34 


Chip 


100k 


MCR10 








R35 


Chip 


2.2k 


MCRIO 


01 


Zener 


RD5.6M R2 


R30 


Chip 


22k 


MCRIO 


03 


Diode 


1SS190 


R37 


Chip 


10k 


Mcfno 


03 


Diode 


1 SSI 90 


R38 


Chip 


100k 


MCRIO 


D4 


Diode 


1SS193 


R39 


Chip 


lOUk 


MCRIO 


05 


Diode 


issiei 


R40 


Chip 


1DQk 


MCRIO 


06 


Diode 


1SS1S4 


R41 


Chip 


100-k 


MCRIO 


D7 


Diode 


1SS131 


R42 


Chip 


TDOk 


MCRIO 


03 


Diode 


1ES19D 


R43 


Chip 


IDOk 


MCRIO 


09 


Diode 


issm 


R44 


Chip 


Ik 


MCRIO 


DIO 


Diode 


1SS193 


R45 


Chip 


220k 


MCRIO 


□ 11 


Diode 


1SS1S1 


R46 


Chip 


470k 


MCRIO 


D12 


Diode 


ISSIBI 


R47 


Chip 


220k 


MCRIO 


□14 


Diode 


1SS181 (#01) 


R46 


Chip 


m 


MCRIO 


D14 


Diode 


1SS167 (#03, #(J4) 


R49 


Chip 


10k 


MCRIO 


D15 


Diode 


1SS190 i#C3.#0S) 


R50 


Chip 


100k 


MCRIO 


□16 


Diode 


ISSISI 


R51 


Chip 


100k 


MCRIO 


□17 


Diode 


1SS190 


R52 


Resistor 


4.7k 


R20 1^03, #04, #051 


018 


Diode 


1 SSI 90 


R53 


Chip 


3.3k 


MCRIO 


D13 


Diode 


1SS190 


R64 


Chip 


150 


MCR10 


022 


Diode 


1SS193 


R56 


Chip 


100k 


MCRIO 


023 


Diode 


1SS193 


R67 


Chip 


470k 


MCRIO 








R5S 


Chip 


100k 


MCRIO 


R1 


Variable 


RK09411lAll0Kef 


R59 


Chip 


470k 


MCRIO 


R2 


Variable 


RK9A12 nOKA) 


R60 


Chip 


56k 


MCRIO 


R3 


CDS 


MPY43C79 










R4 


Chip 


10k MCR10 


Cl 


Wonoliihic 


01 


GRM40 F 


R5 


Chip 


10k MCR10 


C2 


T^oiroNlhic 


01 


GRM40 F 


R6 


Chip 


220k MCR10 


C3 


Monolichie 


0.001 


GRM40 


H7 


Chip 


270k MCR10 


C4 


Monolithic 


33P 


GRM40 


R3 


Chip 


10k MCR10 


C5 


Monolithic 


0.01 


GRM40 F 


R9 


Chip 


100k MCR10 


C6 


Monolithic 


0.01 


GRM40 F 


RIO 


Chip 


10 k MCR10 


C7 


Monolithic 


0.01 


GRM40 F 


R11 


Chip 


look MCR10 


ca 


Monolithic 


0,1 


GRM40 F 
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EFUNIT 11-2 MAIN UNIT 



REF. NO. 


DESCRIPTION 


TYPE (PART NO.) 


REF. NO. 


DESCRIPTION 


TYPE (PART NO.) 


C9 


Monolithic 


0.001 GRM40 


IC1 


1C 


MB87001P-G 


CIO 


Monolithic 


0.001 GRM40 


IC2 


1C 


MB504P-G 


C11 


Monolithic 


0.001 GRM40 


IC3 


1C 


pA78L05AWC 


C12 


Monolithic 


0.001 GRM40 


IC4 


1C 


pPD4094 (#01) 


C13 


Monolithic 


0.001 GRM40 


IC5 


1C 


S-7116A (#01) 


C14 


Monolithic 


0.001 GRM40 


IC6 


1C 


SC-1019 


C15 


Monolithic 


0.1 GRM40 F 


IC6 


1C 


SC-1022 (IC-28H version) 








IC7 


1C 


PPC358C 


J1 


Connector 


PD09A04M 


IC8 


1C 


NJM4558D 


J2 


Connector 


PD09A02M 








J3 


Connector 


PD09A02M 


Q1 


Transistor 


2SA1048-GR 


J4 


Connector 


PD09A03M 


Q2 


FET 


2SK184-Y 


J5 


Connector 


PD09A04M 


Q3 


Transistor 


2SA1048-GR 


J6 


Connector 


PD09A05M 


Q4 


Transistor 


2SC2458-GR 


J7 


Connector 


PD09A06M 


Q5 


FET 


2SK184-Y 


J8 


Connector 


PD09A02M 


Q6 


FET 


2SK184-Y 


J9 


Connector 


PD09A03M 


Q7 


Transistor 


2SC2458-GR 


J10 


Connector 


PD09A02M 


Q9 


FET 


2SK125 


J11 


Connector 


PD09A03M 


Q10 


Transistor 


2SC2026 


J12 


Connector 


TLB-P04H-B1 


Qll 


Transistor 


2SC2458-GR 


J13 


Connector 


PD09A03M 


Q12 


Transistor 


2SA1048-GR 


J14 


Connector 


TLB-P03H-B1 


Q13 


Transistor 


2SC2026 


J15 


Connector 


TLB-P03H-B1 


Q14 


Transistor 


2SC2458-GR 


J16 


Connector 


PD09A02M 


Q16 


Transistor 


2SC2407 


J17 


Connector 


TLB-P03H-B1 


Q16 


Transistor 


TRF559 (IC-28H version) 


J18 


Connector 


8S-S-E 


Q17 


Transistor 


2SA1359-Y 








Q17 


Transistor 


2SB1019-OA'(IC-28H version) 


PI 


Connector 


EHR-03 


Q18 


Transistor 


2SC2458-GR 


P2 


Connector 


EHR-10 


Q18 


Transistor 


2SC1645-B (IC-28H version) 


P3 


Connector 


EHR-07 


Q19 


Transistor 


2SC2458L-G 


P4 


Connector 


EHR-09 


Q20 


FET 


2SJ105-GR 


P5 


Connector 


EHR-03 


Q21 


Transistor 


2SC3399 


P6 


Connector 


EHR-06 


Q22 


Transistor 


2SA1048-GR 


P7 


Connector 


EHR-03 








P8 


Connector 


EHR-04 


D1 


Zener 


RD15E B2 


P9 


Connector 


EHR-04 


D2 


Diode 


1SS133 








D3 


Varicap 


1SV50E 


DS1 


LCD 


LP234-A 


D4 


Varicap 


1SV50E 


DS2 


Lamp 


HRS-7219A-G40 


D5 


Zener 


RD30E B2 


DS3 


Lamp 


HRS-7219A-G40 


D6 


Diode 


1S953 


DS5 


LED 


GL9ND2 


D7 


Diode 


1SS216 








D8 


Diode 


1SS216 


SI 


Rotary Encoder 


SRBM1L011A 


DIO 


Diode 


1SS133 


S2 


Switch 


SKHLAB 064A 


Dll 


Diode 


1SS53 


S3 


Switch 


SKHLAB 064A 


D12 


Diode 


1SS97 


S4 


Switch 


SKHLAB 064A 


D13 


Diode 


1SS97 


S5 


Switch 


SKHLAB 064A 


D14 


Diode 


MI308 


S6 


Switch 


SKHLAB 064A 


D14 


Diode 


MI407 (IC-28H version) 


S7 


Switch 


SKHLAB 064A 


D15 


Diode 


MI308 


S8 


Switch 


SKHLAB 064A 


D16 


Diode 


15CD11 


S9 


Switch 


SKHLAB 064A 


D17 


Diode 


1SS133 


S10 


Switch 


SKHLAB 064A 


D18 


Zener 


RD20E B2 


S11 


Switch 


SKHLAB 064A 


D21 


Diode 


1SS133 








D22 


Diode 


1 SSI 33 


SP1 


Speaker 


57S38-1 


D23 


Diode 


1SS133 








D24 


Diode 


MI308 


EP1 


P.C.B. 


B-1138B 


D25 


Diode 


1SS133 


EP2 


P.C.B. 


B-1140A 


D27 


Diode 


1S953 (IC-28H version) 


EP3 


P.C.B. 


B-1229 








EP5 


Rubber Conductor 


SSTYPE 48.5x8.5x3 


XI 


Crystal 


CR106 (#01, #04) 


EP6 


P.C.B. 


B-1175B 


XI 


Crystal 


CR107 (#03, #05) 








X2 


Crystal 


RF4A3FAANKD (#01) 








LI 


Coil 


LAL02KR 3R3K 
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MAIN UNIT MAIN UNIT 



REF. NO. 


DESCRIPTION 


TYPE (PART NO.) 


REF. NO. 


DESCRIPTION 


TYPE (PART NO. 


) 


L2 


Coil 


LB-167 




R45 


Resistor 


15k 


ELR20 




L3 


Coil 


LAL02KR 


3R3K 


R46 


Resistor 


47 k 


ELR20 


(#01) 


L5 


Coil 


LAL02KR 


3R3K 


R47 


Resistor 


47k 


ELR20 


(#01) 


L6 


Coil 


LR-116 




R48 


Trimmer 


RHB0CS42BA 47k 


(#01) 


L7 


Coil 


LAL03NA 


3R3K 


R49 


Resistor 


10 


R20 


(#01) 


L8 


Coil 


LA-244 




R50 


Resistor 


4.7k 


R20 




L9 


Coil 


LW-30 




R51 


Resistor 


Ik 


ELR20 




L10 


Coil 


LAL03NA 


102K 


R52 


Resistor 


10k 


ELR20 




L13 


Coil 


LA-246 




R53 


Resistor 


10k 


ELR20 




L13 


Coil 


LA-254 


(IC-28H version) 


R54 


Resistor 


2.2k 


R20 




L14 


Coil 


LA-234 




R55 


Resistor 


390 


R20 




L14 


Coil 


LA-244 


(IC-28H version) 


R59 


Resistor 


2.2k 


R20 




L15 


Coil 


LW-19 




R60 


Resistor 


330 


ELR20 


(IC-28A/E 


L16 


Coil 


LA-235 












versions only) 


L17 


Coil 


LA-244 




R61 


Resistor 


47 


ELR20 




L18 


Coil 


LA-236 




R62 


Resistor 


10 


ELR20 


(IC-28A/E 


L19 


Coil 


LA-244 












versions only) 


L20 


Coil 


LW-19 




R63 


Resistor 


330 


ELR20 




L21 


Coil 


LA-233 




R63 


Resistor 


220 


R50 


(IC-28H version) 


L22 


Coil 


LA-233 




R64 


Resistor 


10k 


ELR20 




L22 


Coil 


LA-235 


(IC-28H version) 


R64 


Resistor 


33k 


ELR20 


(IC-28FI version) 


L23 


Coil 


LA-235 




R65 


Resistor 


47k 


ELR20 












R66 


Resistor 


10k 


ELR20 




R1 


Resistor 


220k 


ELR20 


R67 


Resistor 


100 


ELR20 




R2 


Resistor 


150k 


ELR20 


R68 


Resistor 


820k 


ELR20 




R3 


Resistor 


100k 


ELR20 


R68 


Resistor 


2.2M 


ELR20 


(IC-28FI version) 


R4 


Resistor 


330k 


ELR20 


R69 


Resistor 


15k 


ELR20 




R5 


Resistor 


27k 


ELR20 


R70 


Resistor 


1,2k 


ELR20 




R6 


Resistor 


10k 


ELR20 


R70 


Resistor 


2.2k 


ELR20 


(IC-28H version) 


R7 


Resistor 


47k 


ELR20 


R71 


Trimmer 


RHMOAJ304A 


3.3k 


R8 


Resistor 


100k 


ELR20 


R72 


Trimmer 


RHMOAJ305A 


2.2k 


R9 


Resistor 


10k 


ELR20 


R73 


Resistor 


390 


ELR20 




RIO 


Resistor 


2.2M 


ELR20 


R73 


Resistor 


47 


ELR20 


(IC-28H version) 


R11 


Resistor 


470 


ELR20 


R74 


Resistor 


56k 


ELR20 




R12 


Resistor 


270 


R20 


R75 


Resistor 


4.7k 


ELR20 




R13 


Resistor 


2,2k 


ELR20 


R76 


Resistor 


100k 


R20 




R14 


Resistor 


470 


ELR20 


R77 


Resistor 


4.7k 


R20 




R15 


Resistor 


2,7k 


ELR20 


R77 


Resistor 


4.7k 


CRB25FX 


(IC-28H version) 


R16 


Resistor 


470 


ELR20 


R78 


Resistor 


4.7k 


R20 




R17 


Resistor 


47 


ELR20 


R78 


Resistor 


4.7k 


CRB25FX 


(IC-28H version) 


R18 


Resistor 


47 


ELR20 


R79 


Resistor 


100 


R50 




R19 


Resistor 


100 


ELR20 


R79 


Resistor 


68 


R50 


(IC-28H version) 


R20 


Resistor 


4,7k 


ELR20 


R80 


Resistor 


100 


ELR20 




R21 


Resistor 


680 


ELR20 


R81 


Resistor 


Ik 


ELR20 




R22 


Resistor 


47 


ELR20 


R82 


Resistor 


5.6k 


ELR20 




R23 


Resistor 


220 


ELR20 


R83 


Resistor 


1.2M 


ELR20 




R24 


Resistor 


100 


ELR20 


R84 


Resistor 


100 


ELR20 




R25 


Resistor 


47 


ELR20 


R85 


Resistor 


220k 


ELR20 




R26 


Resistor 


4,7k 


ELR20 


R86 


Resistor 


270k 


ELR20 




R27 


Resistor 


680 


ELR20 


R87 


Resistor 


100 


ELR20 




R29 


Resistor 


47 


ELR20 


R88 


Resistor 


1.5k 


ELR20 




R30 


Resistor 


270 


ELR20 


R89 


Trimmer 


RHB0C151XA 


100k 


R31 


Resistor 


18 


ELR20 


R90 


Resistor 


56k 


ELR20 




R32 


Resistor 


270 


ELR20 


R91 


Resistor 


5.6k 


ELR20 




R33 


Resistor 


4,7k 


ELR20 


R92 


Resistor 


100k 


ELR20 




R34 


Resistor 


4,7k 


ELR20 


R93 


Resistor 


33k 


ELR20 




R37 


Resistor 


270k 


ELR20 


R94 


Resistor 


100k 


ELR20 




R38 


Resistor 


100k 


ELR20 


R95 


Resistor 


47k 


ELR20 




R39 


Resistor 


470 


ELR20 


R96 


Resistor 


150k 


ELR20 




R40 


Resistor 


470 


ELR20 


R97 


Resistor 


82k 


ELR20 




R41 


Resistor 


10k 


R20 


R98 


Resistor 


82k 


ELR20 




R42 


Resistor 


15k 


ELR20 


R99 


Resistor 


82k 


ELR20 




R43 


Resistor 


68k 


ELR20 


R100 


Trimmer 


RHB0C1431A 


10k 


R44 


Resistor 


2,2k 


ELR20 


R101 


Resistor 


330 


ELR20 
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RX UNIT RX UNIT 



REF. NO. 


DESCRIPTION 


TYPE (PART NO.) 


REF. NO. 


DESCRIPTION 


TYPE (PART NO.) 


L11 


Coil 


LB-50A 




R63 


Resistor 


27k 


R20 


L12 


Coil 


LAL03NA 


3R3k 


R64 


Resistor 


5.6k 


ELR20 


L13 


Coil 


LA-244 




R65 


Resistor 


12k 


ELR20 


L14 


Coil 


LAL03NA 


3R3k 


R66 


Resistor 


1.2M 


ELR20 


L15 


Coil 


LA-235 




R67 


Resistor 


1.2M 


ELR20 


L17 


Coil 


LA-245 




R68 


Resistor 


12k 


ELR20 










R70 


Resistor 


100 


ELR20 


R1 


Resistor 


1.5k 


ELR20 


R71 


Resistor 


2.7k 


ELR20 


R2 


Resistor 


47 k 


ELR20 


R72 


Resistor 


4.7k 


ELR20 


R3 


Resistor 


1.5k 


ELR20 


R74 


Resistor 


10k 


ELR20 


R4 


Resistor 


1.5k 


ELR20 


R77 


Resistor 


100 


R50 


R5 


Resistor 


Ik 


ELR20 


R78 


Resistor 


1.5k 


ELR20 


R6 


Resistor 


56k 


ELR20 


R79 


Resistor 


2.7k 


ELR20 


R7 


Resistor 


18k 


ELR20 


R80 


Resistor 


3.3k 


ELR20 


R8 


Resistor 


22k 


ELR20 


R81 


Resistor 


8.2k 


ELR20 


R9 


Resistor 


100 


ELR20 


R82 


Resistor 


4.7k 


ELR20 


RIO 


Resistor 


100 


ELR20 


R83 


Resistor 


220k 


ELR20 


R11 


Resistor 


10k 


ELR20 


R85 


Resistor 


220k 


ELR20 


R13 


Resistor 


2.2k 


ELR20 


R86 


Resistor 


1.5k 


ELR20 


R14 


Resistor 


470 


ELR20 


R87 


Resistor 


100 


ELR20 


R15 


Resistor 


330 


ELR20 


R88 


Resistor 


27k 


ELR20 


R16 


Resistor 


100 


R20 


R90 


Resistor 


220k 


ELR20 


R17 


Resistor 


1.5k 


ELR20 


R94 


Resistor 


1 


R20 


R18 


Resistor 


1.5k 


ELR20 


R95 


Resistor 


1 


R20 


R19 


Resistor 


100k 


ELR20 


R96 


Resistor 


1 


R20 


R20 


Resistor 


100k 


ELR20 


R97 


Resistor 


100k 


ELR20 


R21 


Resistor 


100k 


ELR20 


R98 


Resistor 


100k 


ELR20 


R22 


Resistor 


68 


ELR20 


R99 


Resistor 


3.3 


ELR20 


R23 


Resistor 


470 


ELR20 


R100 


Resistor 


Ik 


ELR20 


R25 


Resistor 


820 


ELR20 


R101 


Resistor 


47 


ELR20 


R26 


Resistor 


120 


ELR20 


R102 


Resistor 


4.7k 


ELR20 


R27 


Resistor 


3.3k 


R20 


R103 


Resistor 


100k 


ELR20 


R28 


Resistor 


3.9k 


ELR20 


R104 


Resistor 


Ik 


R20 


R29 


Resistor 


12k 


R20 










R30 


Resistor 


12k 


R20 


Cl 


Ceramic 


82P 


50V 


R31 


Resistor 


3.9k 


ELR20 


C2 


Electrolytic 


0.1 


50 V MS7 


R32 


Resistor 


5.6k 


ELR20 


C3 


Electrolytic 


4.7 


25V MS7 


R33 


Resistor 


330k 


ELR20 


C4 


Barrier 


0.1 


16V 


R35 


Resistor 


100k 


ELR20 


C6 


Barrier 


0.01 


25V 


R36 


Resistor 


100k 


ELR20 


C7 


Tantalum 


DN1C 


4R7M1S 


R37 


Resistor 


27k 


R20 


C8 


Ceramic 


0.001 


50V 


R38 


Resistor 


180k 


R20 


C9 


Ceramic 


5P 


50V 


R39 


Resistor 


47k 


R20 


CIO 


Ceramic 


loop 


50V 


R40 


Resistor 


100 


R20 


C11 


Ceramic 


39P 


50V 


R41 


Trimmer 


RHB0CS32UA 4.7k 


C12 


Barrier 


0.01 


25V 


R42 


Resistor 


2.7k 


R20 


C13 


Barrier 


0.01 


25V 


R43 


Resistor 


100k 


ELR20 


C15 


Ceramic 


27P 


50V 


R44 


Resistor 


47k 


R20 


C17 


Ceramic 


39P 


50V 


R45 


Resistor 


2.7k 


ELR20 


C18 


Ceramic 


3P 


50V 


R46 


Resistor 


Ik 


R20 


C19 


Ceramic 


47 P 


50V CH 


R48 


Resistor 


12k 


R20 


C20 


Ceramic 


82P 


50V CH 


R50 


Resistor 


10k 


R20 


C21 


Ceramic 


12P 


50V 


R51 


Resistor 


100k 


ELR20 


C22 


Ceramic 


0.001 


50V 


R52 


Resistor 


27k 


R20 


C23 


Ceramic 


9P 


50V 


R53 


Resistor 


27k 


R20 


C24 


Barrier 


0.01 


25V 


R54 


Resistor 


68k 


R20 


C25 


Ceramic 


0.001 


50V 


R55 


Resistor 


27k 


R20 


C26 


Barrier 


0.01 


25V 


R56 


Resistor 


22k 


R20 


C27 


Ceramic 


0.001 


50V 


R57 


Resistor 


10k 


R20 


C29 


Ceramic 


IP 


50V 


R58 


Resistor 


470k 


ELR20 


C30 


Ceramic 


10P 


50V 


R59 


Resistor 


100 


R20 


C31 


Ceramic 


0.35P 


50V 


R60 


Resistor 


2.2 


ELR20 


C32 


Ceramic 


IP 


50V 


R61 


Resistor 


470 


ELR20 


C33 


Ceramic 


10P 


50V 


R62 


Resistor 


470 


ELR20 


C34 


Ceramic 


0.001 


50V 
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RX UNIT RX UNIT 



REF. NO. 


DESCRIPTION 


TYPE (PART NO. 


) 


REF. NO. 


DESCRIPTION 


TYPE (PART NO.) 


C35 


Ceramic 


0,001 


50V 




Cl 04 


Electrolytic 


1 BOV 


MS7 


C36 


Ceramic 


0.001 


50V 




C106 


Ceramic 


0.001 BOV 




C37 


Ceramic 


0.35P 


50V 




Cl 08 


Ceramic 


56P BOV 




C38 


Ceramic 


IP 


50V 




Cl 09 


Ceramic 


0.001 BOV 




C39 


Ceramic 


10P 


50V 




Clio 


Electrolytic 


4.7 25V 


MS7 


C42 


Ceramic 


0.001 


50V 




cm 


Electrolytic 


0.1 BOV 


MS7 


C43 


Ceramic 


22P 


50V 




C112 


Barrier 


0,01 25V 




C44 


Ceramic 


22P 


50V 




C113 


Electrolytic 


10 16V 


MS7 


C45 


Ceramic 


470P 


50V 




Cl 14 


Electrolytic 


0.33 BOV 


MS7 


C46 


Ceramic 


0.001 


50V 




C115 


Electrolytic 


4.7 25V 


MS7 


C47 


Ceramic 


lOP 


50V 




C116 


Ceramic 


0.001 BOV 




C48 


Ceramic 


10P 


50V 




C117 


Ceramic 


470P BOV 




C49 


Ceramic 


0.001 


BOV 




C118 


Ceramic 


0.001 BOV 




C50 


Ceramic 


18P 


BOV 




C119 


Ceramic 


0.001 BOV 




C51 


Ceramic 


470P 


BOV 




Cl 20 


Tantalum 


DNIV 0R1M1S 


C52 


Ceramic 


22P 


BOV 












C53 


Ceramic 


22P 


BOV 




J1 


Connector 


1 MSA-9201 B-2-02-T 




C54 


Ceramic 


0.001 


BOV 




J2 


Connector 


IMP-J01X-A2 




C55 


Ceramic 


0.001 


BOV 




J3 


Connector 


IMP-J01X-A2 




C56 


Barrier 


0.0015 


25V 




J4 


Connector 


B9B-EH-S 




C57 


Ceramic 


33P 


BOV 




J5 


Connector 


B3B-EH-S 




C58 


Barrier 


0.0015 


25V 




J6 


Connector 


HSJ0836-001-010 




C59 


Barrier 


0,01 


25V 




J7 


Connector 


B6B-EH-S 




C61 


Electrolytic 


1 


BOV 


MS7 


J8 


Connector 


B9B-EH-S 




C62 


Ceramic 


lOOP 


BOV 












C63 


Barrier 


0.01 


25V 




SI 


Switch 


SPPH21127A 




C64 


Barrier 


0.01 


25V 












C65 


Barrier 


0.01 


25V 




BT1 


Lithium Battery 


BR2032-1T2 




C66 


Barrier 


0.01 


25V 












C67 


Electrolytic 


1 


BOV 


MS7 


EP1 


P.C.B. 


B-1196D 




C68 


Electrolytic 


10 


16V 


MS7 


EP2 


P.C.B. 


B-1141B 




C69 


Barrier 


0.01 


25V 




EP3 


Crystal Seat 


41424 




C70 


Ceramic 


0.001 


BOV 




EP4 


Filter Spacer 


41590 




C71 


Ceramic 


0.001 


BOV 












C72 


Ceramic 


0.001 


BOV 




MP1 


Helical Cavity 


No.B 41053 




C73 


Electrolytic 


1 


BOV 


MS7 


MP1 


Helical Cavity 


No,12 41053 


(IC-28H version) 


C74 


Ceramic 


0,001 


BOV 




MP2 


Helical Cavity 


No.B 41053 




C75 


Electrolytic 


10 


16V 


MS7 


MP2 


Helical Cavity 


No.l2 41053 


(IC-28H version) 


C76 


Ceramic 


0.001 


BOV 




MP3 


AFAmp Heat Sink 


(1)-1 43313 




C77 


Ceramic 


470P 


BOV 












C78 


Electrolytic 


0.1 


BOV 


MS7 


W1 




JPW-02A 




C79 


Electrolytic 


47 


16V 


MS9 


W2 




JPW-02A 




C80 


Electrolytic 


220 


16V 


MS9 


W3 


JUMPER 


74/98/01 5/X98/X98 




C81 


Barrier 


0.1 


16V 




W4 




JPW-02A 




C82 


Electrolytic 


47 


16V 


MS9 










C83 


Electrolytic 


220 


16V 


MS9 










C84 


Electrolytic 


470 


16V 


MS16 










C85 


Barrier 


0.1 


16V 












C86 


Electrolytic 


10 


16V 


MS7 










C87 


Electorlytic 


4.7 


25V 


MS7 










C88 


Barrier 


0.1 


16V 












C89 


Barrier 


0.1 


16V 












C90 


Barrier 


0.1 


16V 












C92 


Ceramic 


0.001 


BOV 












C94 


Ceramic 


0.001 


BOV 












C95 


Ceramic 


0.001 


BOV 












C96 


Barrier 


0.01 


25V 












C97 


Barrier 


0.01 


25V 












C98 


Electrolytic 


10 


16V 


MS7 










C99 


Barrier 


0.01 


25V 












Cl 00 


Barrier 


0.01 


25V 












C101 


Barrier 


0.0047 


25V 












C102 


Mylar 


0.056 


BOV 












C103 


Ceramic 


0.001 


BOV 
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MAIN UNIT 



MAIN UNIT 



REF. NO. 


DESCRIPTION 


TYPE (PART NO.) 


REF. NO. 


DESCRIPTION 


TYPE (PART NO.) 


R102 


Resistor 


220k 


ELR20 


C56 


Electrolytic 


10 


16V 


MS7 


R103 


Resistor 


6.8k 


ELR20 


C57 


Ceramic 


0.001 


BOV 




R105 


Resistor 


100k 


ELR20 (#01) 


C58 


Ceramic 


0.001 


BOV 




R106 


Resistor 


180k 


ELR20 


C59 


Ceramic 


0.001 


BOV 




R107 


Resistor 


680 


ELR20 


C60 


Ceramic 


0.001 


BOV 




R108 


Resistor 


1.2M 


ELR20 


C61 


Electrolytic 


10 


16V 


MS7 


R109 


Resistor 


47k 


R20 


C62 


Ceramic 


0.001 


BOV 




R110 


Resistor 


100k 


R20 


C64 


Ceramic 


0.001 


BOV 




Rill 


Resistor 


470k 


ELR20 


C65 


Ceramic 


22P 


500V 




R112 


Resistor 


10 


R50X (IC-28H version) 


C65 


Ceramic 


12P 


500V 


(IC-28H version) 


R113 


Resistor 


150 


ELR20 IIC-28H version) 


C66 


Ceramic 


IP 


BOV 












C66 


Ceramic 


2P 


50VUJ 


(IC-28H version) 


Cl 


Tantalum 


DNIV 


100M1S 


C67 


Ceramic 


20P 


BOV 




C2 


Tantalum 


DNIV 


100M1S 


C67 


Ceramic 


27P 


50VCH (IC-28H version) 


C3 


Tantalum 


DNIV 


2R2M1S 


C68 


Ceramic 


IP 


BOV 




C4 


Tantalum 


DNIV 


ORIMIS 


C68 


Ceramic 


2P 


50VUJ 


(IC-28H version) 


C5 


Ceramic 


470P 


BOV 


C69 


Ceramic 


20P 


BOV 




C6 


Ceramic 


470P 


BOV 


C69 


Ceramic 


27P 


BOV CH 


(IC-28H version) 


C7 


Ceramic 


0.001 


BOV 


C70 


Ceramic 


12P 


500V 




C9 


Ceramic 


IP 


BOV 


C71 


Ceramic 


0.001 


BOV 




CIO 


Ceramic 


0.001 


BOV 


C72 


Ceramic 


0.001 


BOV 




Cll 


Ceramic 


IP 


BOV 


C73 


Ceramic 


0.001 


500V 




C12 


Ceramic 


470P 


BOV 


C74 


Ceramic 


loop 


BOV 




C13 


Ceramic 


lOOP 


BOV 


C75 


Ceramic 


39P 


BOV 




C14 


Ceramic 


470P 


BOV 


C76 


Ceramic 


IBP 


500V 




C15 


Tantalum 


DNIC 


4R7M1S 


C77 


Ceramic 


30P 


500V 




C17 


Electrolytic 


3.3 


BOV MS7 


C78 


Ceramic 


30P 


500V 




CIS 


Electrolytic 


3,3 


BOV MS7 


C79 


Ceramic 


10P 


500V 




C19 


Ceramic 


lOOP 


BOV 


C80 


Ceramic 


220P 


BOV 




C20 


Electrolytic 


10 


16V MS7 


C81 


Barrier 


0.01 


25V 




C21 


Ceramic 


470P 


BOV 


C82 


Ceramic 


470P 


BOV 




C22 


Ceramic 


5P 


BOV 


C83 


Tantalum 


DNIA 


100M1S 




C23 


Ceramic 


lOP 


BOV 


C84 


Barrier 


0.01 


25V 




C24 


Ceramic 


22P 


BOV 


C85 


Electrolytic 


4,7 


25V 


MS7 


C25 


Ceramic 


0.001 


BOV 


C86 


Ceramic 


470P 


BOV 




C26 


Ceramic 


0.001 


BOV 


C87 


Tantalum 


DNIV 


R22M1S 


C27 


Ceramic 


0.001 


BOV 


C88 


Ceramic 


470P 


BOV 




C28 


Electrolytic 


4.7 


25V MS7 


C89 


Electrolytic 


1 


BOV 


MS7 


C29 


Ceramic 


39P 


BOV 


C90 


Tantium 


DNIV 


OIOMIS 




C30 


Ceramic 


27P 


BOV 


C91 


Barrier 


0.01 


25V 




C31 


Trimmer 


ECR-GA020E30 20P 


C92 


Ceramic 


470P 


BOV 




C32 


Barrier 


0.1 


16V 


C93 


Barrier 


0.001 


25V 




C33 


Electrolytic 


22 


6.3V MS7 


C94 


Barrier 


0.0022 


25V 




C34 


Ceramic 


470P 


BOV 


C95 


Ceramic 


120P 


BOV 




C35 


Ceramic 


470P 


BOV 


C96 


Ceramic 


39P 


BOV 


(#01) 


C36 


Ceramic 


470P 


BOV 


C97 


Ceramic 


39P 


BOV 


(#01) 


C37 


Electrolytic 


10 


16V MS7 


C98 


Electrolytic 


0.1 


BOV 


MS7 (#01) 


C38 


Ceramic 


470P 


BOV 


C99 


Barrier 


0.01 


25V 


(#01) 


C39 


Electrolytic 


4.7 


25V MS7 


Cl 00 


Ceramic 


0.001 


BOV 


(#01) 


C40 


Ceramic 


470P 


BOV 


C101 


Electrolytic 


2.2 


BOV 


IVIS7 (#01) 


C46 


Ceramic 


12P 


BOV 


C102 


Ceramic 


0.001 


BOV 




C46 


Ceramic 


47P 


BOV (IC-28H version) 


C103 


Ceramic 


0.001 


BOV 


(IC-28A/E 


C47 


Ceramic 


470P 


BOV 










versions only) 


C48 


Ceramic 


470P 


BOV 


Cl 04 


Ceramic 


470P 


BOV 




C49 


Ceramic 


470P 


BOV 


C105 


Electrolytic 


47 


25V 


MS9 


C50 


Ceramic 


470P 


BOV (IC-28A/E 


C106 


Ceramic 


22P 


500V 










versions only) 


C106 


Ceramic 


18P 


500V 


(IC-28H version) 


C51 


Ceramic 


470P 


BOV (IC-28A/E 


Cl 07 


Ceramic 


22P 


BOV 










versions only) 


Cl 08 


Ceramic 


22P 


BOV 




C52 


Ceramic 


22P 


BOV 


Cl 09 


Ceramic 


22P 


BOV 




C53 


Ceramic 


lOP 


BOV (IC-28A/E 


C109 


Ceramic 


10P 


BOV 


(IC-28H version) 








versions only) 


Clio 


Ceramic 


22P 


BOV 




C54 


Tantalum 


DNIV 


100M1S 


cm 


Ceramic 


470P 


BOV 




C55 


Ceramic 


0.001 


BOV 


C112 


Feed Through 


TF318-450E 


102GMV BOV 
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MAIN UNIT 



11-3 RXUNIT 



REF. NO. 


DESCRIPTION 


TYPE (PART NO.) 


REF. NO. 


DESCRIPTION 


TYPE (PART NO.) 


C113 


Ceramic 


0.001 BOV 


IC1 


1C 


MC33B7P 


C114 


Ceramic 


20P BOV 


IC2 


1C 


pPC1241H 


C115 


Ceramic 


470P BOV 


IC3 


1C 


MB37B6 


C115 


Ceramic 


2P BOOV (IC-28H version) 


IC4 


1C 


NJM4B58D 


C116 


Ceramic 


2P BOOV (IC-28H version) 








C117 


Ceramic 


220P BOV (IC-28H version) 


Q1 


Transistor 


2SC2668-0 


C118 


Ceramic 


0.001 BOV (IC-28H version) 


Q2 


FET 


2SK241-Y 








Q3 


FET 


2SK12B 


J1 


Connector 


B03B-EH-S 


Q4 


Transistor 


2SC33BB 


J2 


Connector 


B04B-EH-S 


QB 


Transistor 


2SA1048-GR 


J3 


Connector 


B04B-EH-S (IC-28A/E versions only) 


Q6 


Transistor 


2SC24B8-GR 


J4 


Connector 


B10B-EH-S 


Q7 


Transistor 


2SC2458-GR 


J5 


Connector 


B10B-EH-S 


Q8 - 


Transistor 


2SC24B8-GR 


J6 


Connector 


B08B-EH-S 


Q9 


Transistor 


2SC24B8-GR 


J7 


Connector 


TLB-P11H-B1 


Q10 


Transistor 


2SA1348 


J8 


Connector 


B03B-EH-S 


Q11 


FET 


2SJ10B-GR 


J9 


Connector 


B07B-EH-S 


Q12 


Transistor 


2SB909M-R 


J11 


Connector 


B04B-EH-S 


Q13 


Transistor 


2SC2458-GR 


J12 


Connector 


B03B-EH-S (IC-28H version) 


Q14 


Transistor 


2SC24B8-GR 


J13 


Connector 


B04B-EH-S (IC-28H version) 


Q16 


Transistor 


2SC3399 








Q17 


Transistor 


2SC3399 


PI 


Connector 


TMP-P01X-A1 


Q18 


Transistor 


2SA1048-GR 


P2 


Connector 


TMP-P01X-A1 


Q19 


Transistor 


2SD122BM-R 


P3 


Connector 


EHR-09 








P4 


Connector 


EHR-03 (IC-28H version) 


D1 


Zener 


RD6.2E B2 








D2 


Varicap 


1SVB0E 


EP1 




OPC-90 


D3 


Varicap 


1SV50E 


EP2 




OPC-143 


D4 


Varicap 


1SVB0E 


EP3 


P.C.B. 


B-1136E 


DB 


Diode 


1S9B3 


EP3 


P.C.B. 


B-1250A (IC-28H version) 


D6 


Diode 


1SS216 


EP4 


Ferrite Bead 


DL2-OP2.6-3-1.2H 


D7 


Diode 


1SS216 


EP5 


Ferrite Bead 


DL2-OP2.6-3-1.2H 


D8 


Diode 


1SS216 


EP6 


P.C.B. 


B-12B4 (IC-28H version) 


D9 


Diode 


1SS216 


EP9 


Crystal Seat 


4124 (#01) 


DIO 


Diode 


1S9B3 








D12 


Diode 


1S9B3 


MP3 


VCO Case 


425B0 


D13 


Diode 


1S9B3 


MP4 


VCO Case Cover 


42BB1 


D14 


Diode 


1S953 


MP10 


Filter Shield Case 


43246 


D16 


Diode 


1 SSI 33 








D17 


Diode 


1 SSI 33 


W2 




61/08/140/C31/W13A 


D19 


Diode 


1S9B3 


W3 




61/99/170/C31/W13A P2 


D20 


Diode 


1 SSI 33 


W17 




JPW-02A 


D21 


Diode 


1 SSI 33 


W22 




JPW-02A 


D22 


Diode 


1SS133 








D24 


Diode 


R6.2E B2 








D2B 


Diode 


1SS133 








D26 


Diode 


1SS133 








D27 


Diode 


1SS133 








FI1 


Ceramic 


CFV4B5E10 








FI2 


Crystal 


17M15B 








XI 


Discriminator 


CDB455C7A 








X2 


Crystal 


CR166 








LI 


Coil 


LS-66 








L2 


Coil 


LS-66 








L3 


Coil 


LS-171 








L4 


Coil 


S4 101l< 








LB 


Coil 


LS-209 








L6 


Coil 


LS-291 








L7 


Coil 


LS-291 








L8 


Coil 


LS-291 








L9 


Coil 


LA-23B 








L10 


Coil 


LB-BOA 
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INSTALLATION PROCEDURE 

Installation location on MAIN UNIT for UT*2S and UT-29, 



SECTtON 12 OPTIONAL UNITS 



12-1 UT-28, UT-29 OPTIONS 



UT^2S DIG TAL CODE SQUELCH UNIT 



UT-29 TONE SQUELCH UNIT 



J.(M > 
1N 




3, kiaiall Ihe unit in [he spot shown in the photo above. 

• Adhesive tape is applied to the sponge on the back of 

the unit, so remove this in order to install the unit 
properly. 

T. Unscrew the two cover screws on the rear panel and ^ ^ , 

4. Re-aitach the cover to the transceiver, 

remove the top cover. 

2. Connect the 10-pln and S-pm plugs to J4 and J6 on the 
IVtAlN UNIT of the IC’2SA/E/H. 



NOTEr Unptu 9 the power cable before performing any 
work on the transceiver. 



T2 - 1 







12 -2 UT-28, UT-29 BOARD LAYOUTS 



UT-Z8 




UT-29 
(Top Vtew) 




Q1 

JSC2712 -V 



baseC 



EM(TTERC 




COLLECTOR 



SymbCJ]: LV 



02 

2SA1341 



BASE 



EMITTER □ 




COU ECTOR 



SynnhoU BL 



UT-29 

(Bottom View) 
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12 - 3 UT-28 VOLTAGE/CIRCUIT DIAGRAM 
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12 - 4 UT-29 VOLTAGE/CIRCUtT DIAGRAM 
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12 -5 UT-28, UT-29 PARTS LIST 

UT-28 DIGITAL SQUELCH UNIT 

REF. NO. DESCRIPTION TYPE (PART NO.) 



UT-29 TONE SQUELCH UNIT 

REF. NO. DESCRIPTION TYPE (PART NO.) 



IC1 


1C 


MPD7507SCT-217 




IC1 


1C 


MN6B20 




IC2 


1C 


MPD6302CA 




IC2 


1C 


pPD4094BG 










IC3 


1C 


NJM4BB8M 




D1 


Diode 


1SS133 












D2 


Diode 


1SS133 




Q1 


Transistor 


2SC2712-Y 




D3 


Diode 


1 SSI 33 




Q2 


Transistor 


2SA1341 




D4 


Diode 


1 SSI 33 




















D2 


Diode 


1SS184 




XI 


Crystal 


FABNKDOO 




D3 


Diode 


1 SSI 93 




R1 


Resistor 


27k ELR20 




XI 


Crystal 


4.194304M FACNKDOO 


R2 


Array 


RNSA05S473J 












R3 


Resistor 


27k ELR20 




R1 


Chip 


2.2k 


MCR10 










R2 


Chip 


IBOk 


MCR10 


Cl 


Ceramic 


33P BOV 




R3 


Chip 


10k 


MCR10 


C2 


Ceramic 


33P BOV 




R4 


Chip 


IBk 


MCR10 


C3 


Monolithic 


D33YBV1E104Z21 




RB 


Chip 


10k 


MCR10 


C4 


Electrolytic 


4.7 2BV 


MSB 


R6 


Chip 


470k 


MCR10 


C5 


Electrolytic 


4.7 2BV 


MSB 


R8 


Chip 


4.7k 


MCR10 


C6 


Barrier 


0.01 2BV 




R9 


Trimmer 


10k 


RH0521C14J08A 


C7 


Monolithic 


D33YBV1E104221 




RIO 


Chip 


180k 


MCR10 


C8 


Monolithic 


D33YBV1E104221 




R11 


Chip 


820k 


MCR10 


C9 


Monolithic 


D33YBV1E104221 




R12 


Chip 


100k 


MCR10 










R13 


Chip 


100k 


MCR10 


J1 


Connector 


PD09-0BM 




R14 


Chip 


10k 


MCR10 


J2 


Connector 


PD09-0BM 




RIB 


Chip 


10k 


MCR10 


J3 


Connector 


PD09-04M 




R16 


Chip 


330k 


MCR10 










R17 


Chip 


330k 


MCR10 


PI 


Connector 


EHR-10 




R18 


Chip 


330k 


MCR10 


P2 


Connector 


EHR-08 




R19 


Chip 


1M 


MCR10 










R20 


Chip 


1M 


MCR10 


EP1 


P.C.B. 


B-1168A 




















Cl 


Monolithic 


0.1 


GRM40 F 










C2 


Tantalum 


IM 


SVA1C10BM 










C3 


Monolithic 


0.1 


GRM40 F 










C4 


Tantalum 


Ip 


SVA1C10BM 










CB 


Monolithic 


0.1 


GRM40 F 










C6 


Tantalum 


68p 


SVD0G686M 










C7 


Monolithic 


18P 


GRM40 










C8 


Monolithic 


18P 


GRM40 










C9 


Monolithic 


0.1 


GRM40 F 










CIO 


Monolithic 


82P 


GRM40 










C11 


Mylar 


0.039 


BOV 










C12 


Mylar 


0.0047 


BOV 










C13 


Monolithic 


0.1 


GRM40 F 










C14 


Tantalum 


lOp 


SVC1C106M 










C1B 


Monolithic 


270P 


GRM40 










C16 


Tantalum 


Ip 


SVA1C10BM 










J1 


Connector 


PD09A-04M 










J2 


Connector 


PD09A-0BM 










PI 


Connector 


EHR-10 












P2 


Connector 


EHR-08 












EP1 


P.C.B. 


B-1197A 
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12 - 6 OTHER OPTIONAL UNITS 



Part of the tremendous versa:i^ity in the IC'28A/B/H is its adaptability to base station use when not being used as a mobile 
unit 

The following recom mended options will help complement your new base staiion system. 



PS^45 POWER SUPPLY 
(For Use wHih the IC-28A/E) 



IC-PS30 AC POWER SUPPLY 
(For use with the IC 28H) 




The OPC-102 INTERFACE CABLE for connecting the 
PC45 to the EC-28A''E must be purchased separately. 





1 - 




I- 

1 




C) 







SP-7 EXTERNAL SPEAKER 

• Compact easily instaiied in a 
variety of locations 

• Adjustable, light-weight stand 




/ -7 



SP 10 EXTERNAL SPEAKER 

* Adjustable stand for multi- 
directional audio output 

♦ Exceltent also for mobile 
use 




SM-8 DESK MICROPHONE 

• Electrei condenser type mic 
element 

• UP/DOWN function switches 

• Tone control 

• HIGH/LOW mic output sdcct- 
ability 





SM'10 COMPRESSOR/GRAPHIC EQUALIZER DESK TOP 
MICROPHONE 



* Elecuet conder>ser mic ele- 
ment 

* Compressor amplifier 

■ Tunable equalizer 

* Level meter and Output level 
control 

■ UP/DOWN function switches 




AND FOR MOBILE USE: 

HS-16 MOBILE FLEXIBLE 
MICROPHONE 

* Uni-directional mic 

* Flexible neck 

* Light, convenient for driving 




HS-75SB SWITCHBOX 

• Connects to the HS-15 




SP‘8 EXTERNAL MOBILE SPEAKER 

• CoiTipsct, easily attachable to your 
sun visor or dashboard 
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I C-2SA/E/H SCHEMATIC DIAG 
















ErHlicOMl icoM u 




























ICOM ICOM INCORPORATED 



To upgrade quality, some components may 
be subject to change without notice. 
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